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Abstract. Achieving a balance between maximum performance and health preservation is a 
fundamental desire of sport horse medicine. Endurance is the measurable result of some morpho-
functional adaptations of the main effectors that support exercise. Rigorous experimental studies 
proved that only the skeletal muscle is able to significantly improve performance through training. 
Lactic acid, the major metabolite of anaerobic conversion of glucose into ATP, is an accurate indicator 
of the level of training of skeletal muscle.  
The purpose of this study was to observe the influence of AD (DIEE) type 
biophytomodulators on blood lactate and glucose levels. The research was conducted on 10 sport 
horses trained for obstacle jumping. Lactate and glucose blood levels were measured before and after 
exercise, using the same biological material for the control group (without AD devices) and the 
experimental group (with AD devices). Investigations were conducted using the PREMIER GEM 
3000 analyzer. The effort in the test exercise determined a statistically significant decrease of the 
blood glucose (p <0.05) and lactate levels (p <0.01), as a result of the direct action of the AD (DIEE) 
type biophytomodulators. 
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INTRODUCTION    
 
The main concern of horse sports medicine is to achieve a balance between maximum 
performance and health preservation. Intense efforts often result in muscle and osteoarticular 
diseases that can temporarily compromise or end the sport career of a horse. Economic and 
emotional consequences resulting from these unwanted events can be avoided by medical 
supervision and preparing a training plan based on physiological features of the horse 
muscular effort. Of course, in equestrian sport is necessary to customize each type of training 
that the sport discipline concerns. However there is a general and mandatory objective in most 
sports disciplines, namely improving endurance through training. 
Endurance is the measurable result of some morphofunctional adaptations of the main 
effectors that support exercise. These effectors are represented by the musculoskeletal, 
respiratory and cardiovascular systems. Rigorous experimental studies proved that only the 
skeletal muscle is able to significantly improve performance through training (Art and 
Lekeux, 1993, Art et al, 2000). Lactic acid, the major metabolite of anaerobic conversion of 
glucose into ATP, is an accurate indicator of the level of training of skeletal muscle. Lactate 
blood levels correlate inversely with the degree of physical training, during exercise and 
immediately after its completion. Starting from this reality, special exercise tests have been 
developed, in order to quantify the degree of physical training in horses (Persson, 1983, Guhl 
et al, 1996). 
The purpose of this study was to observe the influence of AD (DIEE) type 
biophytomodulators on blood lactate and glucose levels. 
 MATERIALS AND METHODS 
 
The research was conducted on a group of sport horse trained for obstacle jumping. 
The study group consisted of 10 horses (4 mares, 6 stallions) of Hanovrean race that had 
similar age, feed intake structure, training program and level of physical training. The daily 
physical training program was not changed during the study and consisted of basic functional 
exercise (walk, trot, gallop, cavaletti work) for 30 minutes. The study was conducted during 
this period of daily training. 
Blood lactate and glucose levels were measured with the GEM PREMIER® 3000, 
before and after exercise, using the same animals both for the control group (without AD 
devices, referred as ”control group”) and the experimental group (with AD devices, referred 
as ”AD group”). Given that no changes were made to the horse training program, glucose and 
lactate levels for the control group were measured only once, in ”day 0” (Fig.1.) The values 
obtained were subjected to statistical analysis determining the average, standard deviation and 
statistical significance of differences by t test. 
 
 
Fig. 1. Blood sampling 
 
Fig. 2. Applying the AD devices 
 
The next stage began the day after and consisted of applying the AD devices after a 
preset scheme (Fig.2) on the blankets of the horses. The contact of the AD devices with the 
skin in the anatomical regions marked in the scheme was continuous except for the time the 
horses were training. In this stage, the biochemical determinations were done twice a week, 
for two weeks. 
The values obtained in this stage were also subjected to statistical analysis determining 
the average, standard deviation and statistical significance of differences by t test. 
 
RESULTS AND DISCUSSIONS 
 
Blood glucose and lactate levels in control and AD group are shown in Tables 1 and 2. 
At rest there is a slight trend of glucose to decrease under the influence of AD devices, 
but statistical calculation results indicate that this decrease is not significant. 
A statistically significant decrease in blood glucose (p <0.05) is recorded in the AD 
group after exercise, compared to control group. The blood glucose values were within 
normal limits, so there was no negative impact upon the animals’ health (Tab.1). 
 
Tab. 1  
Blood glucose levels in control group and AD group, before and after exercise 
  
Before exercise After exercise 
Control group AD Group Control group AD group 
Glucose 
(mmol/L) 
5,29±0,53 5,14±0,24 3,66±0,67 3,24±0,43 
t = 0,20732267 t = 0,04330086 
- p<0,05 
 
Tab. 2  
Blood lactate levels in control group and AD group, before and after exercise 
 
 
Before exercise After exercise 
Control group AD Group Control group AD Group 
Lactate 
(mmol/L) 
0,83 ± 0,28 0,65 ± 0,15 0,49 ± 0,16 0,32 ± 0,13 
t = 0,041275639 t = 0,006542728 
p<0,05 p<0,01 
 
Blood lactate levels decreased in the AD group compared to control group, both 
before and after exercise and the decrease was statistically significant (Tab.2). 
Thus, compared with the average of the lactate values obtained in day 0, 0.83 ± 0.28 
mmol / L, the average blood lactate repose value under the effect of AD devices (AD Group, 
before exercise) was lower, 0.65 ± 0.15 mmol/L, the difference being statistically significant 
(p <0.05) (Tab.2). 
Constant exercise for 30 minutes during the test period, under the effect of the AD-
DIEE biophytomodulators resulted in a reduction of average blood lactate level to 0.13 ± 0.32 
mmol/L. Compared to the value obtained in day 0, 0,49 ± 0,16 mmol/L, there is a statistically 
significant difference (p <0.01) (Tab.2). 
Supporting an exercise requires the existence of a constant supply of precursors (e.g. 
glucose, free fatty acids) which are converted by different metabolic pathways (e.g. aerobic, 
lactic anaerobic) in ATP. Synthesis of this compound is vital for muscle activity, but 
unfortunately, beside ATP, some secondary metabolites are formed, having a negative effect 
on muscle contraction. Among these, lactic acid is probably the best known chemical 
compound secondary resulting from anaerobic glucose metabolism pathway. Therefore 
anaerobic glucose metabolism is not profitable nor as energy efficiency (2 molecules of ATP 
from one molecule of glucose) or as safety regarding metabolites. The goal of physical 
training in sport horses is increasing aerobic capacity of skeletal muscle to a level high 
enough to avoid dangerous accumulation of lactic acid in muscles and blood. Lactate values 
are inversely proportional to the level of physical training. Therefore a method of assessing 
the degree of physical preparation in sport horses is measuring the speed at which blood 
lactate reaches 4 mmol/L or VLa4 (Courouce, 2000, Mircean and Giurgiu, 2004). 
In this study, the homogeneous character of the group of horses concerning the level 
of physical training and the short testing period (2 weeks) exclude an improvement of muscle 
aerobic capacity through training in this period. This fact suggests that the downward trend of 
blood lactate levels both at rest and during exercise can be attributed to the direct effect of 
AD-DIEE biophytomodulators on the chain of aerobic synthesis of ATP from glucose. The 
decrease of blood lactate level at rest under the effect of AD devices (p <0.05) and 
maintaining of a relatively constant blood glucose level under the same conditions, would 
argue for the stimulation of lactate conversion to glucose via Cori cycle. 
It is known that physiologically, the stress imposed by exercise is associated with 
hyperglycemia, under the effect of catecholamines and cortisol (Mircean et al., 2007). Only in 
the first minutes of effort a transient decrease in blood glucose level is possible, due to intense 
uptake of glucose by the muscle in exercise (Art and Lekeux, 1993). Surprisingly, in this 
study, effort induced a constant and statistically significant decrease in blood glucose and 
lactate levels (p<0.01, p<0.05) throughout the test. Possible explanations of this phenomenon 
could be the following: an increase in glucose uptake by muscle in exercise, under the effect 
of AD-DIEE devices or a reduction in serum levels of catecholamines and cortisol. 
Demonstrating this requires further investigation under strictly monitored effort, in an 
environment that has a minimal impact on the synthesis of catecholamines and cortisol. The 
effect of AD-DIEE biophytomodulators still remains undeniable in reducing lactate levels 
both at rest and during exercise. 
 
CONCLUSIONS 
 
Blood glucose levels in horses at rest underwent minimal changes under the influence 
of the AD-DIEE biophytomodulators, changes that were not statistically significant. 
The effort of the exercise in the study determined statistically significant decreases of 
blood glucose (p <0.05) and lactate (p <0.01) levels, as a result of the direct action of the AD-
DIEE biophytomodulators. 
The AD-DIEE biophytomodulators have a generally stimulating effect on the exercise 
capacity of horses by increasing glucose use by skeletal muscle and reducing secondary 
production of lactic acid. 
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